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A. OBJECTIVE OF THE STUDY 
The objectives of this study are to identify (i) the importance of various project 
management areas and (ii) project management challenges in software projects.  
This study is conducted to form a basis for a software project management 
framework. This report focuses on the findings related to the first goal of the study. The 
project management areas are identified through extensive literature search and software 
practitioner interviews. These areas are (in alphabetical order): 
1. Communication 
2. Configuration Management 
3. Leadership 
4. Organizational Commitment 
5. Project Manager 
6. Project Monitoring and Control 
7. Project Planning and Estimation 
8. Quality Engineering 
9. Requirements Management 
10. Risk Assessment 
11. Risk Control 
12. Scope Management 
13. Staffing and Hiring 
14. Stakeholder Involvement 
15. Support Activities 
16. Teamwork 
17. Technical Complexity 
 
B. PILOT STUDY 
A pilot study was conducted before launching the full-scale survey study. The 
pilot study was extremely useful. The results of the pilot study led to modifications and 
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enhancements in the full-scale study. It helped to discover some problems regarding the 
surveying protocol.  
Some of the characteristics of the pilot study for this research are: 
• The pilot survey instrument and research design followed the same 
principles with the full-scale study.  
• The participants of the pilot study were randomly drawn from the pool of 
sampling population of the full-scale study. The pilot survey participants 
were not used again in the study. 
• The data collection methodology of the pilot study is identical with the 
full-scale study. Both the pilot study and the study used self-administered 
questionnaire. The questionnaires had two versions. One is web-based and 
the other is paper-based. 
The pilot study results led to some improvements on the study. The results and 
some of the improvements for the full-scale study are listed as follows: 
• 44 survey invitations were sent to the sample population. This population 
was randomly selected from the pool of the sample population. There were 
12 responses. The response rate was 27.7%. This rate is almost the same 
with the response rate in the full-scale study. The responses showed that 
the selected population is the right population for the study. 
• One of the feedbacks indicated the necessity of a glossary section for the 
survey to eliminate possible misunderstandings. Therefore, a glossary 
section was added to the study. 
• Two of the participants indicated the need for an explicit scale for the 
second question in the paper version of the survey. Even though an 
explicit scale was not provided for this question, other participants were 
able to answer the question without difficulty. A scale was amended. 
• Most respondents indicated that the framework proposed was sufficient. 
No significant improvement was suggested for the framework. Two of the 
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responses specifically indicated that all areas regarding the software 
project management were covered in the research. 
• The participants found the questions understandable and the survey length 
was found to be reasonable. 
• The last question in the pilot survey instrument, inquiring possible 
suggestions to improve the survey, was deleted in the full-scale study. 
This question was specifically amended for the pilot study.  
• The responses to the second question of the pilot study (Question #5 in the 
survey study) were analyzed and the ratings were ordered. The ordering of 
the ratings was significantly similar to the one gathered from full-scale 
study. 
• Even though the sample size was quite limited for the pilot study, the 
analysis of the responses showed that the responses are significantly close 
to the responses gathered from the study. This may be the result of a good 
random sampling in the pilot study.  
• As a result, the survey instrument and the data collection procedures were 
found to be sufficient with the necessity of a few modifications and 
improvements. 
C. SURVEY INSTRUMENT 
A copy of the instrument is provided in Appendix A. The survey instrument was a 
self-administered questionnaire and contained 13 questions. The first two questions were 
needed for the surveying protocol. In the third and fourth questions, necessary 


















 questions were used to identify challenging project 
management areas in software projects. In the online version of the questionnaire, the 
order of the choices in the 5
th
 question were randomized. Such randomization eliminates 
the bias due to ordering of the choices.  
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D. TIME FRAME OF THE SURVEY STUDY 
The survey study was conducted in the first quarter of 2007 and the study took 
more than four months including the pilot study.  
E. POPULATION OF THE SURVEY 
The survey invitation was distributed to over 400 software development 
practitioners. The exact number of invitations that reached to survey sample population 
was not known because a portion of the sample population was distributed to members of 
various special interest groups via bulk e-mail. 234 individual e-mail invitations were 
sent to software development practitioners. The primary qualification criterion was 
having experience in software development. The selection of the sample population was 
random.  
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II. SURVEY RESULTS 
A. RESPONSE RATE 
There were 104 responses to the survey. The response rate is around 26%. The 
survey study had participants from North America, South America, Europe, and Asia. 
Most of the respondents were from North America since this part of the world develops 
around 85% of the software applications in the world. 21 of 104 responses were 
incomplete, therefore unusable. A few of the responses were eliminated due to lack of 
experience in software development. There were around 78 valid responses. A few of 
them were partially usable and the rest was completely usable. Table 1 provides a 
response count analysis of questions. 
Question # Total Number of Responses 
Number of Valid 
Responses 
1 101 101 
2 104 102 
3 90 78 
4 92 78 
5 82 78 
6 81 78 
7 81 78 
8 81 78 
9 81 78 
10 81 78 
11 79 75 
12 72 70 
13 49 47 









B. RESPONDENTS AND THEIR PAST ROLES IN SOFTWARE 
DEVELOPMENT 
There were 78 valid responses to this question. Most of the participants had 
various roles in software development efforts. Having such variance ensured the 
incorporation of different views and opinions as a result of undertaking various roles in 




































































































































































































Kadir Alpaslan Demir 
July 2008 
 9
C. RESPONDENTS AND NUMBER OF PROJECTS THEY PARTICIPATED 
In the fourth question, the survey respondents were asked to provide the number 
of projects they have worked on. There were 78 valid responses to this question. There 








































































Figure 2.   Responses to Question #4 
D. RESPONSES TO QUESTION #5: SOFTWARE PROJECT 
MANAGEMENT AREAS  
In the fifth question of the survey instrument, the survey respondents were asked 
to rate various software project management areas based on their importance. This 
question was an important part of this survey study. One important point that needs 
mentioned here is that a definition for importance was not provided with this question. 
This was deliberate because we wanted to capture the participant’s perception of 
importance in each of these areas. The rating was based on a 7-point Likert scale: 
0 = Very Unimportant 4 = Somewhat Important 
1 = Unimportant 5 = Important 
2 = Somewhat Unimportant 6 = Very Important 
3 = Neither Important nor Unimportant N/O = No Opinion 
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The response count for this question was 78 out of 104 respondents. For each item 
in the question, the mean of the ratings were calculated. Then, they are ordered from 
highest to lowest. Table 2 presents the findings. 




Requirements Management 5.21 
Organizational Commitment 5.10 
Project Manager 5.09 
Stakeholder Involvement 5.05 
Project Monitoring and Control 5.01 
Project Planning and Estimation 4.99 
Scope Management 4.91 
Risk Control 4.86 
Staffing and Hiring 4.82 
Configuration Management 4.81 
Risk Assessment 4.72 
Quality Engineering 4.64 
Support Activities (Training, tools, etc.) 4.27 
Technical Complexity 4.17 
Table 2. Software Project Management Areas and Ordering of Ratings 
One of the choices in the rating scale was “No Opinion”. There were very few 
number of “No Opinion” selections. This represents that almost none of the respondents 
had difficulty in associating the identified area with software project management. This is 
also attributed to the careful design of the question. 
  



































































Figure 3.   Mean Ratings of Project Management Areas 
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E. RESPONSES TO QUESTION #11: SOFTWARE PROJECT 
MANAGEMENT MAIN AREAS  
In the 11
th
 question of the survey instrument, the survey participants were asked 
to rate the importance of four main project management areas: 
1.  People (Project Manager, Staffing/Hiring, Leadership, Communication, Teamwork, 
Stakeholder Involvement, Organizational Commitment) 
2.  Process (Project Planning/Estimation, Scope Management, Project Monitoring and 
Control, Support Activities, Requirements Management) 
3. Product (Quality Engineering, Technical Complexity, and Configuration 
Management) 
4.    Risk (Risk Assessment, Risk Control) 
The total rating of all four areas should add up to 100%. There were 75 usable 














Figure 4.   Mean Ratings of Main Project Management Areas 
  

































































Figure 6.   Distribution of Responses in Process Area 
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Organizational Commitment 5.10 
Project Manager 5.09 
Stakeholder Involvement 5.05 
Staffing and Hiring 4.82 
Process Related Area Means of Ratings 
Requirements Management 5.21 
Project Monitoring and Control 5.01 
Project Planning and Estimation 4.99 
Scope Management 4.91 
Support Activities (Training, tools, etc.) 4.27 
Product Related Area Means of Ratings 
Configuration Management 4.81 
Quality Engineering 4.64 
Technical Complexity 4.17 
Risk Related Area Means of Ratings 
Risk Control 4.86 
Risk Assessment 4.72 
Table 3. Software Project Management Areas and Their Ratings 
In Table 3, the responses from question #5 has been rearranged with regard to the 
main areas. A good survey instrument design has mechanisms to investigate the internal 
validity of the survey study. The findings from responses to question #5 and question #11 
support each other. For example, the project management areas categorized under the 
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F. ANALYSIS OF RESPONSES TO QUESTION #12  
Question #12: “According to you, what are the most important concepts, 
principles, or practices in software project management?” 
This question was an open-ended question. The goal of this question was to 
collect the participant’s view on the most important aspects, principles or practices. There 
were 70 responses out of 104. The responses are categorized using a coding method. 
Table 4 and 5 present the classification of responses to software project management 
(SPM) areas and corresponding frequencies. Table 6 provides other responses not 
included in Table 4 and 5.  
Project Management Area Frequency 
Project Planning and Estimation 27 
Communication 24 
Requirements Management 24 
Teamwork 20 
Stakeholder Involvement 19 
Project Monitoring and Control 18 
Leadership 16 
Other 16 
Scope Management 14 
Organizational Commitment 13 
Staffing and Hiring 10 
Project Manager 8 
Quality Engineering 7 
Risk Control 6 
Configuration Management 6 
Risk Assessment 6 
Support Activities (Training, tools, etc.) 4 
Technical Complexity 0 
Table 4. Coded Responses to Question #12  
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Organizational Commitment 13 
Project Manager 8 
Stakeholder Involvement 19 
Staffing and Hiring 10 
Process Related Area Frequency 
Requirements Management 24 
Project Monitoring and Control 18 
Project Planning and Estimation 27 
Scope Management 14 
Support Activities (Training, tools, etc.) 4 
Product Related Area Frequency 
Configuration Management 6 
Quality Engineering 7 
Technical Complexity 0 
Risk Related Area Frequency 
Risk Control 6 
Risk Assessment 6 
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Other Response Frequency 
Need balance in areas 2 
Need attention to design 2 
Metrics and measurement is important. 2 
Sponsorship is important. 1 
Testing is important. 1 
Being open to various technical solutions 1 
Technical part is easy. 1 
Follow CMMI  1 
Managing heroes at work 1 
Consideration of technical aspects 1 
Lessons learned 1 
Different organizations require focus on 
different areas. 
1 
Consideration of systems architecture and 
systems approach 
1 
Table 6. Other Responses to Question #12 
A quick overview of the responses will yield that quite significant portion of the 
responses were covered with software project management areas inquired in question #5. 
This is a strong indication towards the good coverage and validity of the framework 
proposed.   
It is observed that there are some minor differences with the ordering of ratings 
derived from responses to question #5 and the ordering of frequencies derived from the 
categorization of responses to this question. There may be a few reasons for these 
differences. First, the coding technique inevitably causes some data loss. Second, the 
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factor of unresponsive participants may have played a role in the differences. Not all the 
participants that responded to question #5, responded to this question. However, the 
obvious overlap in responses to both questions is significant for this research. The 
responses to both questions help us to assess the internal validity of the survey study.  
G. ANALYSIS OF RESPONSES TO QUESTION #13  
Question #13: “According to you, is there an area, activity, concept or dimension 
that is left out in this survey? Or anything you would you like to add?” 
This question was an open-ended question. The goal of this question was to 
collect the survey participant’s feedback on the issues that are mentioned in the survey 
instrument. Because of the variance in the responses, a coding method was not 
successfully applied.  
• There were a couple responses indicating that the survey instrument has 
good coverage.  
• There were quite a number of responses reemphasizing some of the areas 
already mentioned in the survey. They may listed as politics, teamwork, 
human side of software development, importance of leadership, 
importance of risk management, project championship (such concept is 
implicitly covered in the area of stakeholder management such as project 
champion is a stakeholder) 
• There were some responses indicating the importance of measurement and 
process improvement activities in software projects.  
• In a few responses, it is mentioned that it is difficult to separate different 
aspects of project management listed in the survey. Most areas depend on 
each other.  
• Two of the respondents indicated the importance of security 
considerations during project development such as software assurance and 
information security. 
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• In a few responses, the importance of systems thinking is emphasized. The 
respondents indicated that software component is part of a system and 
eventually the software development effort has to integrate to a bigger 
system development effort. 
• In a few responses, the respondents suggested to investigate the link 
between different software life cycle development approaches and the 
project management areas covered in the survey study. 
• Others respondents indicated the importance of requirements activities, 
creating and visiting lessons learned documents, the use of tools, the 
negative effects of task switching and multitasking, the importance of 
project effort estimation, project monitoring and control, iterative 
development, reuse, significance of having adequate testing facilities, 
project monitoring, the importance of developer feedback in project 
planning efforts, protecting the project team from counterproductive 
external interference, system safety issues.  
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APPENDIX A: SURVEY INSTRUMENT  
3. Please indicate your roles and corresponding experience in software projects. (in 
Years) 
Project Manager  : ___  Project Team Leader  : ___ 
Requirement Engineer : ___  Software Architect  : ___ 
Software Designer  : ___  Software Tester  : ___ 
Software Maintenance : ___  Software Code Developer : ___ 
Software System Engineer : ___  Researcher/Scientist  : ___ 
Other    : ___ 
 
4. What is the number of the projects you participated?  _____ 
 
5. How would you rate the importance of a particular concept, practice or role 
within software project management 
0 = very unimportant 
1 = unimportant 
2 = somewhat unimportant 
3 = neither important nor unimportant 
4 = somewhat important 
5 = important 
6 = very important 
N/O = No Opinion 
 
Risk Control   0 1 2 3 4 5 6 N/O   
Project Monitoring / Control 0 1 2 3 4 5 6 N/O   
Communication  0 1 2 3 4 5 6 N/O   
Requirements Management 0 1 2 3 4 5 6  N/O   
Technical Complexity  0 1 2 3 4 5 6  N/O   
Project Planning/Estimation 0 1 2 3 4 5 6  N/O   
Leadership   0 1 2 3 4 5 6  N/O   
Teamwork   0 1 2 3 4 5 6  N/O   
Staffing/Hiring  0 1 2 3 4 5 6  N/O   
Stakeholder Involvement 0 1 2 3 4 5 6  N/O   
Organizational Commitment 0 1 2 3 4 5 6  N/O   
Scope Management  0 1 2 3 4 5 6  N/O   
Quality Engineering  0 1 2 3 4 5 6  N/O   
Project Manager  0 1 2 3 4 5 6  N/O   
Risk Assessment  0 1 2 3 4 5 6  N/O   
Configuration Management 0 1 2 3 4 5 6  N/O   
Support Activities (Tools, 0 1 2 3 4 5 6  N/O   
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6. How many people were working in your LAST software project? 
 1-10   11-100   101- or more 
 
7. What was the size of your LAST software project in terms of SLOC? (SLOC : 
Source Lines of Code) 
 (small) <20,000 SLOC  
 (middle) 20,000 SLOC - 2 Millions SLOC  
 (large) >2 Millions SLOC 
 
8. What was the type of your organization in your LAST project? 
 Government   Commercial   Government-Contract 
 
9. What kind of an application was developed in your LAST project? (real-time 
system, web-based, database, office-type application, operating system etc.) 
________________________________________________ 
 
10. In your LAST project, in which of these areas did you face challenges? (Please 
select one or more. 
 
 Risk Control    
 Project Monitoring/Control 
 Communication    
 Requirements Management   
 Technical Complexity   
 Project Planning/Estimation  
 Leadership     
 Teamwork     
 Staffing/Hiring    
 Stakeholder Involvement   
 Organizational Commitment  
 Scope Management    
 Quality Engineering   
 Project Manager    
 Risk Assessment    
 Configuration Management  
 Support Activities (Tools, Training etc.)  
 The last project was smooth in every way. 
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11. In this section, you are requested to consider ALL of your PAST PROJECT 
EXPERIENCES. 
 
Four different areas have been identified for software project management. We want you 
to rate these areas with a percentage regarding their importance within software project 
management. These are people, product, process and risk. 
 
The total rating should add up to %100. 
 
* People related concepts and practices (Project Manager, Staffing/Hiring, Leadership, 
Communication, Teamwork, Stakeholder Involvement, and Organizational Commitment) 
 
* Product related concepts and practices (Quality Engineering, Technical Complexity, 
and Configuration Management) 
 
* Process related concepts and practices (Project Planning/Estimation, Scope 
Management, Project Monitoring and Control, Support Activities (training, tools etc.), 
Requirements Management) 
 
* Risk related concepts and practices (Risk Assessment, Risk Control) 
 
Please use (0,5,10,15…95,100) 
People related concepts and practices ….% 
Process related concepts and practices  ….% 
Product related concepts and practices ….% 
Risk related concepts and practices  ….% 
                                                     Total = 100% 
 
12. According to you, what are the most important concepts, principles, or practices 




13. According to you, is there an area, activity, concept or dimension that is left out 
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DEFINITIONS (Alphabetical)  
COMMUNICATION: It is the exchange of ideas, opinions and information through 
written or spoken words, symbols or actions. 
 
CONFIGURATION MANAGEMENT: A discipline applying technical and 
administrative direction and surveillance to (1) identify and document the functional and 
physical characteristics of a configuration item, (2) control changes to those 
characteristics, (3) record and report change processing and implementation status, and 
(4) verify compliance with specified requirements. 
 
LEADERSHIP: The ability to lead, including inspiring others in a shared vision. 
Leaders have clear visions and they communicate these visions to their employees. They 
foster an environment within their companies that encourages risk taking, recognition and 
rewards, and empowerment allowing other leaders to emerge. 
 
ORGANIZATIONAL COMMITMENT: Organizational commitment is the 
employee's psychological attachment to the organization and organizational goals. 
 
PROJECT MANAGER: The person responsible for planning, directing, controlling, 
structuring, and motivating the project. The project manager is responsible for satisfying 
the customer. In this survey, project manager is considered as a role and authority as well 
as incorporating the personal traits within the role.  
 
PROJECT MONITORING AND CONTROL: Project monitoring is the process of 
keeping the project and project related factors under observation. Project control is to 
ensure that project goes according to what is planned and deviations from the plan kept 
under control.  
 
PROJECT PLANNING AND ESTIMATION: Project planning is the process to 
quantify the amount of time and budget a project will cost. The purpose of project 
planning is creating a project plan that a project manager can use to track the progress of 
his team. Estimation includes creating estimates of project cost, schedule and necessary 
resources using various tools and techniques.  
 
QUALITY ENGINEERING: In engineering, quality control and quality engineering 
are involved in developing systems to ensure products or services are designed and 
produced to meet or exceed customer requirements. It involves all activities and 
commitment towards development of a high quality product to meet or increase the 
customer/user satisfaction. 
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REQUIREMENTS MANAGEMENT: The management of all requirements received 
by or generated by the project, including both technical and nontechnical requirements as 
well as those requirements levied on the project by the organization. 
 
RISK ASSESSMENT: A process that involves measurement of risk to determine 
priorities and to enable identification of appropriate level of risk treatment. In this survey, 
risk assessment includes the identification of risks. 
 
RISK CONTROL: That part of risk management which involves the implementation of 
policies, standards, procedures and physical changes to eliminate or minimize adverse 
risks. 
 
SCOPE MANAGEMENT: Scope management is the process of keeping track of scope 
changes and limiting the changes to the point that they are not disruptive to the success of 
the project.  
 
STAFFING AND HIRING: Staffing is the practice of finding, evaluating, and 
establishing a working relationship with future colleagues on a project and firing them 
when they are no longer needed. Staffing involves finding people, who may be hired or 
already working for the company (organization) or may be working for competing 
companies.  
 
STAKEHOLDER INVOLVEMENT: Stakeholder involvement is the early and 
extensive engagement of stakeholders in the process of planning, decision making, and 
implementation of a project. 
 
SUPPORT ACTIVITIES: Support activities are the type of activities that are not 
directly related to the project outcome. However, these activities indirectly increase the 
success probability of the project. Such activities include use of project management, 
development, testing and other types of tools, training of the personnel, logistics, 
increasing the satisfaction of the work environment etc.  
 
TEAMWORK: Teamwork is the concept of people working together towards a common 
goal set as a team. 
 
TECHNICAL COMPLEXITY: Technical complexity refers to the complexity of the 
design, product, project deliverables and technologies used in the development of the 
product. 
 
